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§sb£#&, as&gs*; * n & c i o T«je* nfc y n > !> * (c H-r * * 
#-r k*pb, osf (nenmui^K) ^r^&^x* («?w^y 



^tSB§^5o 9i±fcffifc**ixfc3/ y 3 >^a©-T >3*y m^> y 3 

b*L^y3>«t*©«03Mi7f^D--r> (Grown-in) &pft (ftSaj&fttt* 

^#^mm©^a^ i»»ib©3safc#v\ s/ynven-zN©}^ 

-flMc^ y 3 >«fifc^$nr;w ^©«M4*^***»a^HSttx WT© 3 
a ) COP (Crytstal Originated Particle) ft^t D^fcEtl %> > £?L#^I £ b 3 
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P6T/JP03/14509 
■flWW^ 22.11.2004 



b) OSF ( MlhMtigMMWfo, Oxidation Induced Stacking Fault ) 
te^RSs I-defect) o 

±IB 3 a®£H&®!B£mttjft «fc o r WT© «fc "5 izmhTZ z.b&M 

fFV/GlTf*t)x Gl^H^i:-rti^«MJgV©ilici:#^5>nSo EI 2 t:*^ 
TlOOAx lOOBs 10 0C. 10 0D. 1 0 0 Ett$/ U n 1 0 

i ) ffiMMrnVftM^M-gtlz^ m 2 id 1 0 0 A. i 0 0 B J:^£*i3 <fc 5 fc, 

i i)f&5^JgV£Mb& U 3 >$£H 1 0 ©^Mtt^fc y >?mzO S F (R 
-OSF) *s»^U R-OSF»©rtfl|fc^ \ t X.M1fi&&irZ>mT&£l£io 
i ± 1) mMmmv^MlzU^^t, U>^KOOSF (R-OSF)©^#fcJ:M 
'J> U 'JV^KOSF ^HSCD^Hai (c^RB3&«#ffi b & V * ©*MU {3 fcttefft;^— 

r^^X^^bx R-OSF^©|*i<iltc:^ l«^WA*#a£-rs«Befc)5:'«o' 
i V) £t>tZI&&Mm.V&ffiK%>^ 10 0E^t<ta^ ^U3>gI10^; 

i ... 



0*Bftfttf 22.11.2004 



P (^U^^;V *<JWr-f K ^-f^iV), FPD (7D- — > 

rOi^h) N LSTD(l/-if X^y^'JV^ h^E^:M r-f7 

I«Tiii2icl00A, 1 0 OB^tiSiat:, ^ij3>^il0W 
KMfS# y > ^ x. \± 3 <£. 5 &^T*ffM&£ ntl n & <, C © U 
n>MHl 0^?>^#^txfe^>Jr3>r>^— 7n l o OTfcfc, ^Mlc^-r KMtS#II 

wiz^u xmm&cop-y-j x}&< &-?mMh&m/utzm&'e^ cop©« 

MfS##£ bfclv> U n l o £Sjfit-r*i«C O P b&W> U n > 
^^^^WX|Blm^#J^^n^^ji#3£{3^H^TCOP5fe^CD^D — f >^ 

3£:nx h^<fcoT biSS fcv^HJHtf&So *fc7k^>;i/=f >#HMTf7 
^ W *©SK£«!iE-r £±-CiB"r bfc COP < , ^(DV- 
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t±& < x c o p ##&-r a % <D(omm£ hcop wfflwb&tiV4 x®^ t v^ c 

F&mm&iiomffi*™ lx m i b c v y^> u ^ i o 
m*)% i &titzM<&, umcDiSTF^m^iiommmm (Cv/cv jeq ) am&nu m 

mmilZ7jkT&*>^ ^Un>i6^(^,l 3 5 0° C)ffi§ M1 1 5 0 0 C) 

^li^iM^mm^mwrnizmLx^^rz^^mo^^x^-i 

^MS^ («J115 0° C~$j 1 0 8 0° C) K^Pf5^jg#^fc^KJb 

v • GECf^^naci^^frLTv^o c©3*jsfc«^v/Gitt:*?>f k&rs 

««*frV/Gl (V • G2) fc^pfi (fflJL) aSi:^Pfg«©M^{*BU^bfeEI 

mkUte, 02 {3 1 0 OAs lOOBT^JlSJ;^, O S F«tt*ttO*ffl 
fc^bfcJt««ja?L«ficD^bfc«V/Gl©lSjSi7!, tf-f l*&HS»£ffiOTffc: 
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9 ^^mmff 22.1.1.2004 

^ Fw&com&t-y-j xorsommzms iz^gtizx*,^ mhxmmom 

tts 10 0 C. 1 0 ODfc^n* <fc5fc. V/Gl^BllS^ftfc3e^if3(lteJUftft*« 
ffi<fcSI£i^ V/Gl©^WlC«k^-C^Rg^X^/J^<1-§^^im« (ffiV . 
/OWft*) o -rJfet>*»^-f K*W8©#--f Xfcfc, V/Gl#^#^fc:jgl\^j$T'fcfc> V/ 
Gl#/.h£v>ii:£V • G2#*8^1S£ % *£<&£o C©**=XAfc-3Vvt|IM| 

^firtu^t^ K^pjso^fioft (^oayesft) ^{STLt^-f k 

0 0<DS#!*] "C> *V K:fclW^Xas/J^V\^£i£— fcfls&ffi'T 

t)U§<^■^t^^<c £Ofc&Gl##;frii#:*^iu ffiV/GlfcS&alW&fc 

ntfrxm i mm 20.01-27869 2-%&m tau > y 3 >^s*^fc* 
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VZf&mgkftV/GU V • G2 (fc£btf^ K^P«^?a^^ffi^^^»^tl 
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*mm£z 5 b fe^t^T titz % <dx & k> i^m^mte. a z t & < # 
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X^©^g*D^lnI±^^^Cl^%^lcz)fp^pSi:r§^cD-efe§o 
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ru I / Jf : i«y ± q p y ar 

^a^rafSW^ 22.11.2004 



WfcfciH (ttH¥8 - 3 3 0 3 1 6 fctt, r|||(DJ««^*mi 

/G (V: J&SJfift x G: ^HOift^ffa^jgSJlB) ^ftJ^bT, *RB*^3;fcV^g 
*«BSr 3 i: ^ a »«iA$IB»^ fix v > S 0 

^£T% MH©3l±t:PMjg£V (mm/min) J:U ^ U n >©Huftfr£ 1 3 0 
0° C(OS©«l^riqI©jpgSrt0fflje^©^*G (° C/mm) ilbfci:^ £ 
*i*>©itV/G#0. 2 0-0. 2 2mm 2 /° Cmi nfcttft £5fcttfflTiMft 

0° C/mmOJ:l, il±JfS»ftVft, 0. 6 3±0. 0 3 mm/m i nfcn > b D 
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fflffiXRB CRHMH*i 1- 1 9 9 3 8 7*&#) Ttt. ±Mbfc-^- V s ? 

TV**. WWF*tt2-Cttx G®!gI©W^t©^ GmK*ftMIU Gmi 
nti'Jv»fcU (Gmax-Gmin) /Gmin< 2 0 %©«Sffll*]JClBi£ 

^fF^C#6 «*W¥1 1-7 9 8 8 9^&m) Tf^ ±lbfe-a-b7^i 

:j3tt*G*Gedge, 5^S©4»*fc*»* G&Gcenterfc-rS ^ G edge- G center < 
0. 5° C/mmi:V^aG^-^©^-^fflP ^ 3t-iR*^^ »^§*§H#^ft& ^ 

'b*u@*i!L®s¥»t:T*^t^ie^tG^-t*s^fc*«i*-rst>tt 

^ Rjf & & £ # £ tl § o 

#fF^7 (WW 2000-15 959 4^&m "efciu ±Sfcb b 

tm^mmm^^±^totzy)mM-t^tc^ v/g#o. ie~o. ism 

m 2 /° Cmini:*^ froGedge/Gcenter< 1 . 1 0 tttZ <fc3 C»JHIbT«Sa 

■ i 

8) 



8 



Q*®mft 22.11.2004 

jaMc^w-*** tomb, mmftmR&^<Di&&k&m$ii<D%tij3ftim&zimb^ 

^SMJSV i:@^#iS^©|ft^f6iMJ^^iBG £©JtV/G £»>T$SMfFi§i|liF < 3 

T*#J^rs£VN5 ^^*fcV/G^i&^{3^b-rsci:^feVN* 

0 tf & 3 t % x. & n t v % a o 

1) 02 5tc*Vr«fc-5fc:©5S£ot3:i 0 3 afcift&a^^raJiaaota-'l 0 
3bh<D£.Jfolz£^TCOtfX 1 12*54^ CO^ 1 1 2^>»)3>itl 0 

2) ^fe:Jp^ttfeCZ!lpl 0 2f*J6Dt— $ 1 0 9^©H^&aJ*tfcS?H5l*©« 
«*K*fc©afet:«toTC03tf^ 1 1 2#£b\ COA*^ 1 1 2 #$"J n >M*£ 

1 0 5t*6«-r*ii:'fi:«toTlSaR* $ lili«il 0 5^$&^ti§o 

CZlPl 0 2rt©*B#fc:fck h-* 1 0 9^0HIBW^ffl^^!), C*i 
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|.0*1» 22.11.200- 



tumommz. mmmmizik^xmrn-t^^t^^nx^^o mmmm^ix 

1 0 16 atoms/cm 3 *±\M\Zt, ±m\,tzmmmmfo&(D®m&mm£-&%fc&>. 

[j^'j^ >#^*©j^m^je^ i x i o 1 e atoms/c m 3 ^nzmm-fz 
(&mm 9 ) 

WfcfclttS (#IH§Bg5 3-4 5 6 7 9^#) fcfcfc, M§SIM*>S>&3 3ol3:l 
0 3 b, fc-*10 9, ->-;VK (^M^l 0 8) ^tSiC 0>yn>£-n 

(tfcfc&flffl 0) 

_ «rflPS:«9 % 10, 1 U 12. 13 (#IPg5 4-l 1 9 3 7 5#&#g, 
Bg5 6-2 1 7 5 8#^ N mmm6 3-3 1 9 2 8 8^&m, #IW2- 1 7 2 
8 8 4t« #i¥6-1 6 49 0#M) 'fct±, CZj^l0 2l^l:«fa 
-7*i9!ltt7^^>^ 1 0 7©^S§Ji^bT. CO#X 1 1 2$Ik»l 0 5 
fcftfr;b**Cfcfc<#*ttfcCZiFl 0 2©^^m-r«^A5fB«^tiT^ 

fr£>&3£-oii;l 0 3 b, b— * 1 0 9^f,Mt§cd^ 1 1 2*^>U n> 
^«14 (^FH¥6-5 6 5 7 2fM) fcfct, CZ|pl0 2^t r§oS 
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A ^ PfcT/JP-03 

# •b*S#^ir 22.11. 



ftfc^oJSl 0 3 a|*|©#BM££3«bT. U zi >#«gS4»©^*«ft*ffiT 
* * 3 i: V> -5 &##fBf4<* ftT l> S „ 
(tfcfc&fl* 1 2 ) 

#fF3fc^l 5 N 1 6 (#H¥5-3 1 9 9 7 6^fg, 9 7 8 9^ 

Cfck CZlPl 0 2ftc7)||£SSW^ SiC, TiC, NbC N T aC N ZrC\ 

0 3 b. b-* 1 0 9f^^4tSC0^ 1 1 2 U 3 >Htf£ 1 0 5{l!l« 
SBtt^JVO^o ^©^g^tibx ^1»1X 1 0 14 atoms/cm 3 

bfrU ±3&bfc*£fc£^9~l 20^ftl* v CZJp©SBW*«ffc6:*aibfc 

(t&fe&m i3) 

fc^MWAlft 1 (A.J.R.de kock and W.M.van de Wijgert, Journal of Crystal 
Growth vol.49( 1980)718) Jzfcb ^ U n >^S4»®J0&*£^^k&^llli& 

unvfcHa-rs^RB (b^^?) (Dm^-tfifemztizhmmziix^Zo 

* £ ^ *&wi±, b fct£3&» 4 — 8 cd mm^mmT^ < & <* *ifc *> © 
ffi&m<D%£^<D%mm*\B}±£-&T. mmcomm^x h^isMLx, mm^>v 



ru» / jr uo/ lioua 

Q |f» 22.11.2004 

«sa*»6 u 3 > r> ^N*si»-r s «fc a fc bfes/ u 3 > ^— ^(omM^mn 

! i !i 

j ®tt#ffl«ft«rBGi«:*;$ < ^^fe^T-^«^^v/Gi$^#^^^T®T 
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PGT/JKU3/*40USi 

+*mm& 22J1.2004 



^-7fcio^>'j3 >$gH£^-r3 J:J:I)(:^>'J3 y^cDmte^s fcii 

^ ] )n>^tpo^mmmifil 2. 5x1 0 17 atoms/cm 3 (1 9 7 9^AS 
TM) WTtW^^^J: 

tiooo° CW±©«l3i£;!fg-r £ t 
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/if WW k »3 W 

&*mmj? 22,11.2004 



0 0 0° CJBt±cD«WQa%J(i-rc2: 

^fcbfc^T!, j&ft*f*V/Gl (V : Gl : ^ U =i >ttAO|jb&& 

^> U 3 >mm*m±\-fJ&&ts*tZ C £ 

3 >ea*«*^*-rt:^si?§siR#jifeg3«g) © 9 7 %~ 7 5 %®iSHT-iwf3@ 

• 14 



£ 22.11.2004 

striae y n _t# t: N y u >jeas««p-r * ^-^#ggit & 

£ - h £ £ ^ 

JB13*W, )K14ftl)l§H\ SI 0$8HJ§£fcfckSfil 2mWt&\,^ 

buIB^— ^ tefc. y n >Wffllfr £30 mm— 5 0 0 mmCDSgglfc, i/ y n >jjgg 

mi 5mm. mi eawk. nowciiii2«^ 

>iii®J:0P*©^ty7^ 2 0mm~l 0 0 mmfcK^ftT^S £ h 

mi7%mi±, 

ynv^i— ^\^@jc:j5(t^5p±5^ P4?Hg&£&5 x 1 0 6 /cm 3 JBTFCoTx 
J"Jn>!)i-;^It:^5¥W H&HBiM'Xtfl 0 0 nmJWTT*&^> 
yn>e7iw\Tfe«c:i:§#mi;-rSo 
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p0t/j? •oam'bw , 

fp*»W 22.11.2004 

H138BJ^ g!2$gHJ§, 3l3$gHJ^ Sg43PJ^ Sg5#gBJ N fgl 0#gBJ3 N |gl lfgBJ^ 

mi 3mm. mi 4mm. mi smm. mi emmxa. >)x-;«osFi 

##8BJ3T*fci> 3[±J«#i4 £ek^> U :n 1 0 <£>3l±l:f3iJgV£i«-r3 h 

t&iz, 3 o<Dftmm.%m&Lx. ^>y=i>^iii ooib&emrof^ft 
-e%%m&ffiMmm)(D9 7%~7 5%<Dmmxmm^m*mwmteM\sX±iz£h 

(OW^zX^tc^mXs f&Mg&ftV/Gl*^m%:®$LT*<&T£l£X, 
1 0&m±\?ffiM:gti2> — 73 OcD^a]fi^fi^-r^^i:tSp^^« 
CT^ U 3>*g£HIHKSfeS/R\ SolS|lte*C/R^ilfi$'tlTH^lil®3&siSI»lB 
t;ftbT±fcft©^fc:£;iT,3o 7 3 0©^raJa§^1-§f^t) t) 

t& (121 0) o Ml Oteiu fig 2 0 0mmOS/"U3>»SIl 0 <z>/&B»K i: H« 
#®Jf^©IB^§^Lfe*(D-efe§o eiCDHIl 0-eVmax»l . 4 8 mm/m int 
*SM3U Vmax© 7 5 %CDV©^itii 1 . 1 lmm/mintffiSno fctdhtf-i K 

MS (Vmax©7 5%) ffi#©^fc?^5 £fc#S|3; bV'* (El 1 2 ) 0 

7 3 0©^lAffim©§[±(f^T-O S F£fg££ : fe»r&^TI&3[±f:f5£Jg ( 0 . 
7 6mm/min:®8) iUt«5bt ^gtetf&acfcfct&Vy 
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PCT/JPU3/14S>U« 

^*®mff 22.11.2004 

3©T!V- G2#:*:;*<&*k H5V • G2^J|t££D^PiSlMX£H£/jN£<ir3£ 
(IH3#$0 o £©fc#>E!2£l 0 0Df^>'Jn>^x-M^e> 

^^-ri^^;i/^T*/Jx^<-r§3i:^T#§oEI2lr^Un>i>3i— ;M 0 OD 
©EI^MifS^jl^^T^^n^^Unv^^wM 00A. 1 0 0 B «k D 

tf i — ^/J\ £ frlT v% £ d h L T V^ & 0 

iem m%w, ms%m, msms, 112m ^14^ 

$*>bfr £> ftm <fc t> F*J{l!l 1 0 mm S X-<Dffl$$l& V ^ OSF##:£ b & V ^ «J =i > •> 

v/'g i*isiMt3E#g; T-i£T^^^ ^ v £ta < $t*rr 3 c t § * 0 fe 
« u =3 >mh 1 0 (Dwmmz o s F««#$6£-r* c fc&ambt v>3fc«> 

EI 1 0 fc^-r £5 KiM^^^TCiUj^MK:^ 5 i: t) fc N EI 1 2 £^-r<fc 
^fc:5I±(fMJgV»Vmax© 7 0 %fijg£& DOS F$f^©#:££imb&l^ 

RS§l±(f3lJg (0. 7 6mm/min:08) £MJgcpi^;i/-efc *K 
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PCT/JP 03/1 4 
03#M1W 22.11.2004 

#£i^i^;wc^<ii£^£ftT^&<DT-v • G2#*§< j&Dx • Gzmmizx 
c-e^-re/ M#*§£>ft N i/'jn^i-yM o o c©®f*3cd-5*>4>& 

< h$®©*'frfr£WlcfcD 1*11)101 OmmST-CD^ici&l^ tf?-f K&Rfi©iM 

3i— /MO 0A N 1 OOB^tftBJi&feljK&oTl^CDBu £ ;\®F*)T* V/ 
Gl*s*9--fb*tu #-f F&HHM'X, ?&JSPAse7oiw\]Bi*if^-lc:j|i/jN^n*CVN 
££££^bTt^3o 

ii7»i> missus m2mm, *3H5^ s&4f&n& sgsim iio?g 

HJ3> II 1 £ 1 31691, m 1 4fgB^ m 1 5^ N fg 1 6$8«B©SBg£8u 

S^jg^gK: J; o TM?t^ ftfc ^ >J n > £ ^ — /s-e & & o J£.$£ffi(D is V n > £ ^ — >\ 

n<D±micistirz>¥23#'r *&.m&»» p&raiMxcoiSH&^bT^ao 

#5 x lOVcm 3 WTkft^ ¥*S#>f K&RBtMXtf 1 0 0 nmfilTfcftS, 
*18»Mttx » 6*518, i7» f&8SBBJ§ x ^9^BJ S jgl2»l»> fl3 

^Bjs turn mi 5 mm, mi emmomm^^ mmmmtez^xsmz 

B^fD^Un^^oi— ;M 0 0 C©R-OSFCDF*3{iI^^(t-5¥±D^ 
®Jg> K^I%1^>fX©l6H*^bT^ao'*IBB)i©^U3>>>3i--7\l 0 

0 C&R-O S F&ftWW&te&ttZ^tfj F&BgfcjKtf 5 x 1 0 8 /cm 3 U 
Tfc&Ds ^m-tfj K^R61MX#1 0 0nm£TF£&3o 
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PCT/JP '03'14£W 

^*@fffif 22.11.2004 



3x1 0 15 atoms/cm 3 HTft U J&S^V/G (V : f&&m&, 

g : ^(Dm^um^m) ^nm^tfciot, ^ kmis> osf mm 

mats U n >#^*^-r^>^^$)^ d hM^tSo 
^iOit^Sx 1 0 15 atoms/cm 3 OT©I5HT% ffeg^V/G (V : J&RM 

osf (^ii^as^Pii) ^ct^^^^x^ (fe^mt'V^^MmtiL 

9l*±tfe>ixS^yri>m3!iSrt©S*«J«AS3x 1 0 15 atoms/ cm 3 MTh 

9i*±ftf&*i*Vy"n>#iia/pe»3K-r p&rs. osf (&$ig?@ggji£d%) * 

/G (V : J5feS3^Jg> G : SSil©|ft;fr|iMJg£JIB) lllloo, > y n >#$g|| 

.19 



0H#SftfW 22.11.200- 

ms/cm 3 ) T"&*K i^ffta^«JP^^*3(t5 V/G©ig|#ffi (V/G) OT^ 
mm2 l^T^lZiyVzi>m^m^<D^mmm^3 x l 0 ls atoms/cm 3 

±iLfet*sf 9~i 2 vx & «t < N *B^itc^fN^^sf§ 

2 1 ^0^T*i±^ Ei 2 8 Cwt «£ 5 C Z jlp 1 0 2 fcgfc#GDiMi&#: 1 0 

8 mm Lxmmmmvi&n&m e> 0 

mmffi.fol 0 8i)5A{4g{:|4I^ti5i:^ 7Vl/rf>:ff;* 107#CO#;*1 
1 2 tfcfcfc:, ^Jg^l 0 8©^fflfr£§Mt&#;l 0 8<D±$M, ftM*lfrhXM 

tio 5 tiqi^a^tvs -Dm bmmm&i o 8©n»)^±T^iRiK:iii^-r§^n{i 

7fM£*l&<&3o T%ifc>%T)lzI>tfX 1 0 7fcfc^t£*k CZ*Fl 0 2f*)-e£ 
^n^CO^rx 1 1 2£©i*Tx CZi^l 0 2©±^?,ili#:l 0 8©T#> 
fc-* 10 9 £MiB3oi£l O3bt0»btczri 0 2©T#J;D3« 

<t<#^n^o iiOctoc^i/^^^ i o uPMmznzztte&^x. cz 

^1 0 2<D±g&£^-5 CO#X 1 1 2(D^?>-r5^-So{Sl 0 3 a.bglS&Z'D 
Ml 0 3 b tcD&JfoXftg.LtzCOtfX 1 1 2 fcT^fclftfroT^ J: < 
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ru » / jr u a * j. « v» v » 

# •b^MIW 2 2.11.2004 

1 0 15 atoms/cm 3 ^TS;-C^-r££ tifiTZZZo 

«fcd^ j&r^v/g (v :^s^Ss g '.ffiHt&mijfiiMm&m) *mmL^ 

« 

ASH^©^**** 3 X 1 0 15 atoms/cm 3 WTt^oT^b. UXM<Dl&mim 

b 2 1 ^tctnifx #j©agi±^« i o i twfa<DMiam ios u 

*<DtiLWfctb&n51£\jr^ ^U3>JMS»i*»©jBaR«ft3 X 1 0 15 atoms/cm 
3 OTK$t«t5^i:^§^o £©fctofi£*&ffi9~l 2 fcjfci&b-^ 
S§l±fcf £g 1 0 1 BflaDSBfin * h £M£ T C i: £ £ t £ * V n >lg 

«SS*©^*«ft*^b*cfi<-r*cii:««T?§ao 

Sfc#$8H8i:bTfcJU gftittffcl 08§CZ^1 0 2©^ICiit5&iA^ 
m (0-3 0mm*IjSO bfc#«Bte&o-tv>fcfc bT& <fcV> 0 

EI3 3©*^®fc:^-r«fc-5K: (^8cfM 0 8<Z>#g#A^ SolJtIC/ 
P#- 1 0 Omm) „ SojJtfclC/P^Y^ft^, DH^g^oJS 1 0 3 b© 
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^B&Wr- '22.il.2£ifK : 
^io 7 cd^»#& i o 7<DmA%mtgi£%zLh-e^ mmmm 

02 8&^bfcfclH3 3 (7K*P(D) &^bfc*EI3 0 (zKTO) M 
ttttcttl 0 8 N .So||l 0 3 a, 10 3 b£#:g&®-r3 £ £#Mf; bV>#. *§Ife 

i33 (7jcip@) &V>bfckl8 3 0 (ztffKD) -C^*n5tfit x f&itt#:10 8, 
5o|J10 3a^ 1 0 3b*teS^tt>bT*>ctV>o *&fc»ilSWlg^ 
|5l^£&g&#>£fT5 «fc "5 bT * <fcv\, 

EI 4 tt^&fflrSBMBi-* V/Gl £&&I$M tcDmrn^Tm^^ & o 
EI6&1 10 0° C-ecD^^jgi:^ KMHiMXfc©H^£^-r^-e$)£o 

bio &*-?*mm\siz^T?<Dm±tfmm£mmm-mB®i. o s f^me 

22 




# 

||: jj X£©S8^£^-r0-e&& o 

i — ;\ 1 fc t) © L P D m<D b * h ^ A ©fcfefc %7jk1rmx* & 2> 0 

^i 6i±s^®^^-ri,giT-$)^o 
mx$>% 0 

#:t<Dm&*mw?%mx$>Zo 

o 

i 

®^^bfe^77t^^ IiiS*53 X 1 0 15 atoms/cm 3 ©i§-£©^ 
7X$>Z>o 

©^^bfe^7-^fei9^^jg^6 x 1 0 14 atoms/cm 3 ©»^©^^ 

| !j 02 4it^mmmm^n^^x^mmi) i M^T^m^^i l f?> cv/g)/(v 

jj /G) (Mi££^bfcilT*&£o 

025 ttn«g^ji8©^««t^%^-riiiisia-c**o 



1*fiSWfBW " 22:11.2004 
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«iF*ii*iffijR(*^»34*i) 



# , S2.li.2004 

02 6 y«gE#:©^£i0T<iD 3 o 

02 8li»l®^©an$^t0ffe5o 

02 9ii^©^CD^n^^-riaT'$>-i) 0 

03 3^7k^®©tem^^^nfet^cD^cDmn%^-r0T^^o 
035 «*7j<m©cDfea^*s^^nfci: §o^cD^n^^-r0T'$)^o 

0 3 6&03 0-0 3 5(D&7m®~~mzMfoZVT. i»0tg, S^ii; 

fcmtmmmmvi&wmtiL ( d) ~ (6) ) ^i^^o 

£*fc0T&£ o 

C Z']p 2 p«g{c:{i N ^H-> >J n >©M3^^^i&LTifeM 5 i: LTi&§ 
0^3*S|S!(t^HTVN^o^^-o^3{^ ^©^{HJ^H^o^l lWotl 

^^eoilt^it^k-^ 9ds^e,nTVN^o5^^o«3ojggpfc: 

* 1 9^ne»£Dm^ c^y- ; kw) fi^bxM^tu mmsiztttzjmm 
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# %*mmt 22.112004 

if #4 a i;3l±J:f$iN a ©$»?>>- >^4c ft^tr. ^ t ^ 4c 
m±fcfli«|4*««fffbK*5*»6^U3>|6ai o (Jxijnvf 

^>-^t^4c cm^tife^ 1 4 ashim 5 £§Wna o mmg& 1 4 « 

-?«3tt|i|«Ml lOfcioTEWaiUfcC/HTliltg-r*. *fcif±tf«fl|4©gf 

±tfW4 a^nfejpfti 1 0 tmxfafc&zwzmpfafcmtemms/Rrmm-rzo 

C Z *r 2 <D*ftn» 6 * > r«d «fc o TJ**U* M • C tlfc J: »> *P 2 *Bflri£<D£E * 
®%\,X C Z*p2 14* &ft*Mfcftllfc&b* U->fc LT^*. T;i/rf>^ 7 ©i 

^> u n >mm 1 o ©ir±tffc#v*a* 5 ^wp-rz, . n*g 5 om^Wv^hm 5 

4:535a 3 i: OMina*is*ft5 b©^ a o|j 3 & * . 

y a >M^^§|±^^$ ) ^v^y:§^±^^Fflt:^o#$&bT% 
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WF/JP ©3/14509 

# mmmrr- 2 2.11.20ft 



;j i| 5^§o(J30±^t^ot, ^U3>tS«l OOffiHfcfck B&a*R«I^R(0 

-r>)/3>jfx7^ mm.rn.m5 a<D*5H:## N $ zizmmmms a^mM^^x 

j || (fc fcfctt* U 3 >Kfb«)««mib'T. «ttBWA«R*-r« - fc £B£ltir£o 

i/ V n 5 ©l^tfe^t, U n >Hi^ 5 £ 3 0 mm~ 5 0 0 mmCDgg 
fcfcttx S"j3>f§Jil 0*Htf i-5fcS/U3>^Sl o *««ji-ra^— 5 3 0# 

^t*^, «i&-r*J;5fcV/Gl <V:d«*flfc> Gl :> U n >mSk 1 0 ©M 
jSac»"T?©«|^l6lffljK^iB) N V • G2 ( V : J&jljgjg. G2 : ^ U =i >*g£<D#>f 

( •! » 

Lttf 5^l«tC/R, §l±tf«|@ftSS/IU T)\,3>X*m&. 

pftmm*mMT%>ztiz£^T, isv^>ffimio*<Dmmmm (atoms/cm 3 ) 

26 



rui/jr U3/1.40U.H. 
£ 0 B*BW«j? '" "2 ill .200< 

(micDfrnmrn) 

®Jg#5xl 0 6 /cm 3 J^Th&D. YXmVJX&l 0 OnmJUTi: 

f 1 0^1©^ 'J 3 >gl 1 O l±, itg 2 O O mmT> 1. 11-1. 45 
mm/m i nfiD^SVtr^l B±tff&Mgnz> 0 

*HSMe#5 x 1 0 6 /cm 3 OTfcs KMt&-*MX# 10 0 nmWTC 

&£fc%te<TZ£&T~%2>o tfe^U^^ilO^l. 11-1. 4 5mm/ 

mj&Ltz&Stz, H2tl00A. 1 0 0 BT*^;ix& <fc5 OS 

F^*S^MiC^bfcl:b^S?L?iJecD^bfe^V/Gl©fl^T% tf>f h" 

miz&t), xmy-jztetft&mmv • g2#*£<&£J3;£/jn£<&d g^v-g2 

»*) ^ &HB?Mfcm3aJ»SrV • G2#/Jn£< mV/Gl£D^ 

•ftfiwmmv • Gztdifym2izi o oa n i o ob^t^t^^^©^*: 
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%ft7T Jf J^> m (&.trhf&n A 



PCf/JP 03/1 4509 
*mmir 22.11.2084 



m6i±v/Giifi^m(D2mi>j.±(Dm^ iioo° c$ijstt%tfi%\m&.£X.M 

tMX£P^£^bfc&©-e<iD3o c©<fc5fc*V/Gl©fc*t:ttlWJi3*ifc**'r 
V • G2£*#<^fb£^3£l*^pfe-y->f X£fgT£-£& 3 (^V • 
G23&JH) o 

bfrbV/Gl#**-T K^W5«^&OSF««fc*-fb"rsBI#fli6:3Scv^j»-(f 
t± s lOOCv 1 0 QVtzmZtiZ&olz, V/Gl&ffi&mx:7&.-5%M&3Lm&ifi 
<g<fc£ti:^ V/Gl®»ft < tot»^ X£/jN£<iT3£«#lifrL3 (®V 

/Gi^&m) o k*:r&©im x\± s v/Gw^mizj&^m.M-zte, v/gi#/Jn 

l*T*y\ V • G2*^§<-T5dti:V/Gl3&«/J^<-r*ii:fc*Piit* , &acii: 

t*T-§^©r-mMr^«tat:Gi^^<-r^^* $ i^gi3^So 

V • G2^§ < Z&ZCDKLtmtt&t bT^-5? 3 0 C«kotG24«<n 
i: £ Id U 3 >$SH 1 0 b & V ^ j&BS * 5> ti 3 j&gjSJft V ©EJW»g 

bfrbEI7 ACTOtT^«ta^^(I)«V/GlAS|§|#iit e fcf5*^{z^:^ 

V/G1£/Jn£ < £*£;€r8rT?ttx &Hga#stf-f h'^Pfo{p£> O S F «fc>£6£#1ii 
?£^-eV/Gl$i£T^^VNi:x ffiV/Gl&JBj&Mgtifcw £ftfc*EI2tc::i3Vvc 
> U n > tr ^—^ 1 0 0 A©$/ U 3>^i-;\Sjg$ffi#fi3£^$^i$t&J: 

^M©V/Gl^l^#iitS^i£T^^fe^bT*x ->U3>«i73i— 7N^©V/Gli: 
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0 B*a*fffl# 22.11.2004 



omit* § t n tz s/ u- n > •> ^ — ; n ^wti v/g i £ & b mv/Gmm-frm 

^>U3>!)i-;\®^fct)fe,tV/G14ftT$^ «V/Gl»jRft»a. £ 

3 £ v> -5 F^®#<& S o */ y n >MH 1 0 *<Z>tt3K*ft&{l£ < *PiL 3 £ 
^'J^V^x- 7\1 0 OfOS FM^OSFtMS^>ftlb< <1~3££#T*#£ 

±sa&^s®fcj:ti«x ^iw^BT^-f K^HS-9->r>C3&«jB/j\-rso b^b^x 

WNM^©V/Gl^-^ix^;i/j^±^^-^t-^^miM#©^^^-r^« 
^Jt^T§l±(fMJSV^<^^o^ia#^©||^fcJ;S^iS^2 0 Omm© 
'J 3 l o 0 $§|±if^$ t Si^ %\±\,fMmv%0. 8mm/min 

m 4 tt^ftJRf 1 <D U n >*gg 10© fc:fe it * Jfega&ff 1 V/G U V • G2 
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f-"V * ML V V M ^ -S vr w 

^BtfBtfaW 22.11.2004 



U 0. 1 Oumy-jX£X±<D^—y^j ?}\,%m&l>r/cm 2 £ft£btl^y 
= 0. 2 8/ (x-0. 2 2 5) 2 (x : ftt«|iu y :JEN|) S^bTl^o b£V> 
^*^#i:1-i>^T^^^§^ASR-0SFcD^AS^< 0. 1 0/zm1MX 

CV/Gl«T*ofcfcbT*V/Gl©g^^*s^5 4©fc35:o-CL/*aci: 
{3 J: t) mSfiffi-CiM K^HB**7ftt3Gfc < ft *9 O S F ««fcft s £ i: % So * ft 

"Tftfr 1 bfe £ bT4u flifrfcEl 4 fcas«*;h,a*fNc bfctf^ 

isa*i&*B*iav/Gifl5-r*ci:-?f3i?>f yxmvjx, ®m±myt2><h(D<D, m 

*>tm£ Xcen*SiE©jit© i: # H^®J±±{Cia h ft 19 N mi^i^^ Xcen# 
fk(Dm<D£%m$mmi±Tlz&bt£Z>o 08& N J&R3*£V&0. 5 3 mm/m i 
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0*M#!!W 22. li:20H 



• ;j n~l. 1 4mm/mi n©«gHT*^b^-^fei: ^CD^gjgjet^Jt^®^® 

>i: 1 i! 

£0^<D3l±l:f5£jgV«O. 7 6mm/mi ntfeoL 

^itefS*%^ro si 2 ootftNu tiHA&isi 8 otitttu «Kttfc»j6ur^« 0 020 

Ek5?tJg£V<£ 0 . 3 5 mm/m i ru 0. 4 1 mm/m i ru 0. 4 8 mm/mi 
1 jj rtTfOGlMf**— ^l"^jgU:fci&— V/Ql©g5Eriqi^tt— >£U 

—/\mftn<D Giftfamx *> -d § v/Gio^i^^y^— & &\,\ z t 

/GHb bfc t bt *«SSSH!BT?CD V/Gll±'HI#<i*Tlil t> R — O S F#fB£T So 

aff^idi-^^i: br> u ^ >ntf& 5C25oo Gw±cD7jc^m^eiin-r^ 

jj !; i9tt^t ^^2 0^5 7mmfcb5oj«tC/R§3 rpmCb3 0 0 0 
%>offi t MMB. 1 V : & 0.35 mm/m i n~ 0.55 mm/m i ncDfSH^^b^-frfeo 
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%a*mmrf 22.11.2004 



^^-7 3 0"CS/U3>«gSl O^t-SC^ §l_htf3gjKV££^4 

01 0(±^^^7°2 0^3 0mmi3b^oiSIlltefcC/R§4 r pmdb^'Jn 
>^HH]&f&S/R£ 1 3 rpmt:L^-7 3 0 §5/ U :n >HlM5 #»£>jggg|8 Om 

««U 8 j^fft izMJfo bT ^ 3 o EfcSMSV §0.78 mm/m i 

n~ 1 . 4 8 mm/m i n©tgHT^-ft.^-&feo 

tts R-o s Fftm&-?z>ffi&m&"ez\±\fmmv*mT£i3:tch x^x^mm^m 

m£l±±£.£,f&2>o ^bT N V/Gl*ffi#iii*7?ffiT$-&fci:§©TIS©§I±fcf 
»KVttia8i:it«!bTto*»SJ;-5K:l. 1 lmm/mini:t^Mtfe^L 

OSF*$B£S*fc^5[±tfJfiftVfci:l. 15mm/fflin«±^ofc 0 010 
^Jt^TR-OSF^^^^v^|±(f^jgfT©@^#®^±lcflt5S:oTV> 

* c t? a oSEHessc c/r, s/ij^ s /r ©#71 &mmRm 

^feU^^^-To Ell 8©8t$|& N J^ffli^ia8©fif^ HmtiiMJfolsX^&o 1/ 
Un>^lalfe^S/R§4 rpm. 8rpm, 1 2rpm^ti?W$tfeo 
Um 1 8 {c^-Tcfcd tc-> U n >«gffilBWE«cS/R*±»j t aaifH«[j^®*±K:0 
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4ftTE 2 ft* KM r&*iS34& 



*mm& "2 a n.2004 

•o&[U^&C/R£6 r pm, 7rpm> 8rpm N 1 0 r pmt-fti^^^ 

£ (D <£ a £ Z - ^ IS; § h t > a £ fc {± * — ^ & g £ j p x X *s U n > HI 
i&S/R. SolS|5i|HRC/R*igSE-r*Ci:T?s (HI 8) i^^>'J3> 

tp R - 0 S F j^V£ffijit:-r S £ fc^Tf £ 

3o £*U±*— 5 3 o-cs/U3>«Sftl 0£mjrrs£fcTGl#ifJnbx v/gi 
01 2ii^-730(a^i;3>ill 0 4*Wbfcfc§©g|±fcf*ftjtV/ 
5l±fcfjgftJfcV/Vmaxfci: N U 3 >$£f| 1 0 tfmZTZ £ gfCDlKIWftft Vmaxfc 

mmi 2(c^-r.«fc"5t:5i±^3fflftv*ffi< b§i±if3tjgj±v/vmax£{gT£-s- 

J^±©t&l*teilfr £> o <fc -5 J&Mjt^T* */ U 3 > <7 ^— 7\ 1 0 0 D £MB 
1" ££i:#Mi;b^o 

usages i) 

So ^-7 3 Oii N ^•J3>it5^?, 3 0mm~5 0 0 mmCDggHtd, ^Un> 
ill O^ffltf^^^iBM^tiSo i/'j3>^Il 0 2 0 Ommtlfeo 
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* 



0*mmiT 22.21.2004 



~ 1 0 0 mmfcaSl^ti^o 

?vx §i±fcf*i«4K: 4 ts^y3>*gsi oosufcraftvsiaSE-rsfci:* 

£jIBGl£;*:#<£it\ JiMBBEfcVtfl. 11-1. 4 5mm/minffliit@t 

<E> o 

1. 1 lmm/mln&±K:m<mt$-rz>Zh&X%%>o fztivm 1 2XMWV fc 
£-fr&^TGSSiJgl . 1 lmm/min?£^^CD^a^^z:1-§ii:^M^bv^o f£M£ 

it^^mmo^ifmi^xosF^m^^r^-fm^mfmm. (o. 7 6mm) 

g^V/Gl&ffi#^#|;TffiT;*^T^£©^ 137 C hl^H^^^— 7\®f*i 
T*©V/Gl©g^|Rl^}bs— ^u^;i/j£U:fc:*&— D ;\M|*|T*0 S F£ 

(i3#l) o >;3>#:il—;\ 1 0 0DO^®ttofe§ 

m 2 x~ts v n > i o o d ©la^atfitfafN^-c^ $> y n > t> 

i-^10 0A^ 1 0 0B<D4tt>I<fcD&&<&oTl^CDy:s £ ^— /\®|*JT: V/ 

3£h£^bT^3 0 
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03»#ifrr '22J1.2004 

o#t:»ae^ 1 <D$hm%m 1 3 £j§wts»r&o 

013 m\±wm&tfem*foBizi5ftz>x.vtov>( z£<Dm%k%mvx^%> 0 m 

J}m®X-l±m 1 3BC*vr«fc-5K: N 3l±tfjMV&iTF3*TV3fc:-r*£a:-C 

x^mmv4izx%&m i &&fa±-r%&(DCD s -mv • Ga»^jew-rfiv/Gis&* 

El 1 4 A N B, C n m±Z\±lfmm% 1.45 mm/m i n (SUtfjiSitV/V 
max=0. 9 7). 1. 2 5 mm/m i n (§[±{^jgib V/Vmax= 0 . 83). 1. 
15 mm/m in (glJL'fcf 5iJgJtV/Vmax= 0 . 7 7) N 1. 0 5 mm/m in (3[ 
±(f^JfeJtV/Vmax= 0 . 7 0) il^b^^rfc h %<Dt? x.— Ag^OR- 0 S Ff| 

k^h^7A©ii^ ^^-^M^febT!-^^ X0. 10Am«±©;t-r 
HH14fca?-rJ:^fcll±fcf3WVftl. 4 5mm/minHl. 0 5 mm/m 
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gfttAMtt? 22.11.2004 



fiMtt^S^ £&t>fr% 0 £fcl. 1 5mm/min*?, 1. 0 5mm/min© 
^O^[±^JgT^i~^Mf*|{c0SF>bs^ (01 0 it) 1. 1 lmm/min 

0 ®^**^-r £ £ t «t t) Hffl[#®*±fc:a^Kfe: bt V/Gl©^^ 

l&£#;^>XbT^So 
Ks • Gs=H • V + KL • GL 

k s : mm<Dmmmm 
kl :im<Dmtem& 

Gs : &a<Z>&ft$iie 
GL : mffl.<DUM$3m 
H : 

V:5l±{fjSjg 

^Mm2 (#&®) 'j|gag*|fti©V/Gl^ft*9— CbTV^tf. — IS 
©T*G1#*^ < & N 3[±tf3iJgV£*£ < bT & V/G1£/J\£ < d 
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22.11.2064 



Ell 7«^HJJ:^®. ^^dX #&(D (fi£fe&ffi2) 1MX0. 1 0 
^m«±0COPt®M £044s R-OSF©*»oV^Ti:b^^Lfc^)CD-e$) 

V>-5SPfiffift^U A#^£3^-5?Hffi<&7TibT^3o mm 1 7 fc^-Ttl^BJi 

(§et2f&2) 

t& <fci^o £©*§-£\ ^ ';n>ife^5t:2 500 Gj^_h©7j<¥^§£gj;&D hxmm 

It57D-fe7tOSFti)SOSFtISfbt^«^t{t ^U:3>>>:r-;\(E> 
#14 1 bTF^Mt & e> ^ § 0 £> % R - o S F CDM&S/ U n >MH* 

tfcD^>'j3>^ ^WNf^^fz O S F^##f^ prflft^ta^ in*. 3 3 £ T* o 
SF©^m^b*snrt6fc:-r-5o ^£T% o^©£5&S!Bg;£&£g&BbTfc<fc^o 

EI2{;^-T 1 0 0 m2<D?ffi3&te<DS'V n>^^— ;\£^bTl^o 

i d rtffiii i omm*T?©««fc*v>To'sF**#^bft^«t -5 tasje^nso 

H5©mT^H*««tt,^2©||^JR©^y3>i>a:— ysl 0 0C©R 
-OS F©^it^ij-5¥^^ K^HBttJBfc, ¥*^-f K&KfriM X<Z>I5B* 
^bTl^SoH2©^Ji?F^6D^yn>^i— ;\ 10 0 C&R-OSFtDftdl^ 
C^(tS¥±U^ h'^»5x 1 0 6 /cm 3 JfiTFiifctK K^Pfetf 
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IKES ftfcffliK &fttt34» 



+U*mmff 22.11.2004 



JXti*l 0 0 nmWTJ:*§o 

Z>o □ 1 0 Olgli 2 0 0 mmi: bfe„ 

~M<m$fTZ>Z.h&-?:%2 >0 fe^b->U=J 1 0 ©*WTOfc:0 S F««i«8^ 

&hbim x©»/J^»^^-Jils*ao^ESfc^±v^i?.a^©§|±t^^•tf o s fsi§ 

££-£&lvrPS3l±tf3iJg (0. 7 6mm/min) fclTOj9?©l/'WC& £ 

fr^i:N^'^;^^3lS<$i^#$^^TV^§©T»V • G2#;*:;£<&*k iftv • G23&5I 

e?^— /M 0 0 Cttx ^©^©^ VJ>&< fc*'1S©4»ito*»e»^«IJ:t)rtflil Om 
m$7?©««t:*VNt^ ^ K*:BB©1MXx *flt*g|5ic:^»K:^-ri/^;i/*7f 

0 2 t* > u =2 > s x-ai o o c om^mmtmnmi^n e> n§ 3 > * 

1— /MO 0A N 1 0 OB^ijiScfcDfc^&oTl^©^ y\®p*3^V/ 

3£££^bTl^ 0 
**SS3g^ac-rtt N OSF«#OSFfc0£ftbfc^,fc5ic$/y:3><gIil 04i© 
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^ffllfsW r 22.lX2"0M 



#i$KttJirF©#x@©v^ft2*gb < &£ft£©x*i#MJ»*i^fr£friT^ 

(X® 1 ) > jgg 1 0 *©&*««?# 12. 5 x 1 0 1 7 atoms/c m 3 KTt 

(xg2)i/'jn>H 7 x-;M ooctiooo° cjw±©^aa*sjii*na 0 (x 
s 3 ) */ >; n > £ ;\ i o o c {z#^btt#ffl^-e iooo° cnk±<om#m& 

fe^^flO»l0ilMU 2t(lgl) x (X@2K (x©3) 

*aciaiD2.3<fc-5fcb-c* < fci\, *fc^2©njs^jn©S5{ai^3-c (x^i) N 

(x^3) S#B&b-r%J:v>o 
(^3©^Jte^ffi) 

o gf c$K£:i%© ?>n§ j&r^# v/g ©fp^ijs &m*.T §^^t#i> 
mm2 5iz^t& a fcx %N^«B©#m3i±^Ki o i«\ JMgggufcfffl 

W?£;bT©CZ!lFl 0 2 §il^.TV>^o 
C zm 1 0 2 rtifcifcJu #^H^ U n >©JS»**»bTBBft 1 0 5 h b"tiR^-T 
SSI^oSl 0 3 a#a£i*kftT^3o53S3o&i 0 3 a©^{l!|fcfc#y&3^>& 
1 0 3bC<fcotIfotitt^ 0 M»«o«l 0 3b©^{lJ£&oTil)#fc:«;Ju © 

o 3 &fo<D&mm$'V^>mn%i)timLxmmT2>t.— * 1 o 9#i& 

fc-* 1 0 9hCZ|PlO 2<Dftm.£<Dfflm±.&Uffil 1 3 #igfr£>*lT^3o 
5^3ofi: 1 0 3 a©±^K:^OT^b^V^§l±(f^a^ig(te)nTV^^o^^ 
£©3[±l:f$$£fc: J: DS^S^M^ 10 5 izmmztiTMffi. 10 5 
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• 



ffrhmmrr 22.112004 



^HSLbtfcrrn-fe* ( l^y?-) cd^t% CZiTl 0 2n\z\±m^com^m 

ifi^-r^o^ZX'CZmi 0 2iZ&3r-rV7ijXhVT7)\/Zi>j}X 1 0 7 #± 
■ffxl 0 7 £t%lzmm>£tijpl 0 2rt#* y->£^£;ft3o T;i/rf>#* l 0 

103 artti^si/ u u ymm&mmife-r* z t.x\ ftnz-D&immtz % -e 

3lt±ff 0 3 a^iS^o^l 0 3 b h h^iz^m^ 1 

«1 0 3bi:h*)t±Tl&^^T«li©^g^lii^-yr§iii:^§§ 0 d£-?t: 

/Pil^ltSo 3oii:&ec/P©®£fci\ 1 0 9©±^«kt)%MiS^o(S 

1 0 3 bOlWl^ttltfc^T 8 ^^ (+) ku t-^10 9O±«J; 

8t±. »eat:«kt)^g$ns^yn>#jea*N s&ao&i 03a, ms&£^> 
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»lF.3ftfcffll*(*»*34*i) 



0lis#ff/r 22.11.2004 



i | mm** * ^h©*^^ ^> u =i >#m^©^s^v/g (v : tmmt. 

*K$tf$»£l 0 8 *±TM£^T&m(D&mi£&W]g'& 
El 2 6 tt*M&jgcft 10 8 fc^fo HUia 2 6 C^T J: a C> 1 0 

Va£o £©f3«l 0 8 afciu fchntC. C. M • *-#>77-f^ 

ffit)fiPl 0 8a(3ii^D^— 1 4^J&&ftT:fe!K fSt)>r— 7V1/1 1 4 
" fc«fcoT*ftfflHBeffcl 0 8#ftbTt:f£>;h,Tl^o ^t)^— 1 4&U tz£3L& 

J. ! 02 7&M«fcl 0 8&&&g&&&mm&mLX^&o 
: i I; ■ H02 7^-TJ:-5i3ffiD>r-^;H 1 4fcfc#_hl^A 1 1 6fc#*pftT^a'o 
m± K 5 A 1 1 6 iiiglfc^— # 1 1 6 tffei&t- £ i h lz <k o T HPS £ *i3 « ffiifr^r 

-#ii6 &is»)«m 121 .j: D«a#-^« 122 zifrvxmuznzmR. (fe 
h^.«i 2 v) c<tot^»t5« mi 2 1 hmi&^e-* 116 tomommm 

12 2 fc&«MPS&£rb 1 2 0 &ft&ietix& *3 . El&^E— * 116 fcifcti* 
$tfti&tel 0 8. 1 4. #±K^A 1 1 6{±»MM^1 2 2t 

mumzmmgtix^&o &fcmmm^mi 2 2 izBJjn^ixTv^«E*tfttH-ra 
«ffit^m^i 1 8#gstf e>nw3omjEtfcms3i 1 scfctuu— 1 1 9#ftt&£ 
nt^bx ci©ui/-i 1 9t±, *EE$tm^i 1 8X'&m£tizm&.&, 

| |!| So CZJplO 2i±^j:-fe (T-X) ZftX^Zo 

' ! ! '' 025 {dTF-^-j; ^ jc v g&itiBtte 108 <D^m±, u.uffi 1 1 3 <D±mmnmtij& 

* 



0*mm* 22.1112004 

b £ £.Mf&$ tlT^Zo 1 0 8*s±#b^©SS^CZ^l 0 2CDF*3 

IfciilfeJ:t0tI$A, H&ti&#:l 0 8#{£BAJ;*)%Tl^bT. IM^te 
1 0 8 0T!SI5Wil 1 3©llP$£teBbfc^©tee£B.£&tt#;l 0 8 
#&BB,fc!)%MfcTl^bT.ftti&{£l 0 8(D±ffi&UUmi 1 3cDHPgBfc:#L 
g b £ # CD teg § C £ -T 3 o 
ft&iftttl 0 8fc*v H2 8t^-r<fc^t3s CZ*f1 0 2rtfc±36rJ;e)ttl&**t* 

T;i/=f>^ 107$, mmi o 5<D^®©**fc#^ $5>ca«[i o 5©m 

$3l3g^^rTi&?£l 0 5©^MCDffl«IBKl*<o T;V=f>^ 10 7(t 

CZri 0 2|^T*^$HfcCO^ 112. $#£CZ'Jpl 0 2CD±^fc^-5 CO 
^11 2^5oiSl 0 3atil55oSl 0 3bAs±«tgit§^D 
"e^^tLfeCO^l 12£> -€©T;i/=f>^f^ 1 0 7 <Dm,tHZ(D^X, CZjJp 
1 0 2©T^£t&ttfc^Pfr£#m£^3o 

SfcMWfci o 8 fc«fcoTHk*fti o 5©iffi±®^xsi^fbLs ife^i 
1 1 2#i&$a o st^a^ns^, $f,Mx^©^^^- h>vi> 

^11 1 A s EBb?)tlfem^CO^ 1 1 2#Iii$M 0 5^fcmDii^n^^ 
Mxgtfi^-h W7l l l^gabf,ix§o^bT^~h^N*;i/^l 1 l#gB 
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&o$M&tel 0 8#ffiffAfc31f £fc#fc»Hgt#:l 0 80±^CZ*Pl 0 2 01*3 

mtzmk-t&o zviztb&iimfci o 8^T-^titc^mt-^y)^ mm&i o 

1 1 9#tt»£*U 1 1 7##jt-f 3o £©£&!&«#: 1 0 8i±, c 

1 0 8 ©63 D 1 0 8 a Hu RT^tt©^ ^ C . C . M~em&£fi~C 
^ZfzSb^mW}^—? 1 1 7#;t— ^^b&ilSKlBD^r— 1 4©g|^ 

$ti£Icfrl 0 8A^BACtftB*ttfci:§©if^©«Eni±H2 8»Wot 

&LTm2 9©*rj££:fc^TlH2 8©#;*©«;h,fcov>T8Wll-&o 

02 9^-rj:o^x m^s ssaxs-cfctt—* 1 o 9*»&©i»«iR*j:<-r* 

•&&J;-5fc:bW3o £©t^-efck Tjviiyxx l o 7©— a&fck czri02 
^^^ifeCO^ 1 1 2 CZ^l o 2©±^3&»e>«asafefl:i 0 8 

©TO> fc-* 10 9 i:ii65o|Jl 0 3bi:0^btCZlFl 0 2©T^i 
DJ&m£*i£fc©©. TA-rfvtf* 1 0 7©-gpyu COiSxi 12hhi>^ m 

mwifoi o 8<DW.mfrt>f&mwifoi o 8©±$su ^s^bTiim o sci^a*? 

«E*U *3*D^JtiBti*:l 0 8^±T^lRlt[il^ir?,^n^^-r^o £©fc#>CO 
^11 2#®&?&1 0 S&JMbj^tfltiftl 0 5mD.Mti^<^5o 

i*tK:»bTia2 8»«t5ti»l 0 8£. ^0±^CZ^1 0 2© 
rt£fc^*-*tegAfc#Jt;*^;fc»&fc:yu T;i/rf>#* 107#CO#*11 

2 gftStigcflwl 0 8(DWmfr<o$foMMifcl 0 8©_t* rtfflO^bTlfc* 

i o 5tc:iqi^5«Etu ~D$.*)%mmfoi o 8©iaie)*±T^iRifciai«E-ra«En(aB 
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irvi/ jr uji' i««rva 

p#ffi*£ffjr 22.lI.20Or 

f&gflte^o -ttzt>-t>7)\,3lsjSx 1 0 7fc*^t£*i N CZ*Pl 0 2l*IT'£j?££;ft 
fcCO#*l 1 2 £©-8-^ CZi^Pl 0 2©±#fr£fMigtfl:l 0 8©T:#> t— 

* 1 0 9^ift«olil 0 3bi:®^UCZ|pl 0 2©T^<fc>)$f^J;< 

^m^n^o ei©cfc-5{3T;i/rr>^i o i&mmztizzhtz&^x, czmi 

0 2©±fiUfcg|-5C0^1 1 2©^&5>-T5^oJ3:l 0 3 ahlRj&aotS 1 
0 3bJ:0S^MbfcCO^ 1 1 2fcT2rfcfa;froT»¥J;<^£;h,a 

CftiCfctK 9l&±We>tiaS/Un>#*g||rt©jKlR«eS3 x 1 0 15 atoms/c 

Z n 0 2 fc©$/ U n ^^©^^fc^fc^j; < j*ffi<**u 

*fc*^Jfg^^t* N miMMLfo 108£CZ*f102 ©ftS$3^*£i*£:>t£gA 

* 5l±tfxs 

* t>5&£o«i o 3 art©»»i o 5T-^-r^^«^ N 3i£±tf ^ns^ 

3l±J:f ©XiflT'fcfcs §1 %±\ft>tl%> 1/ \) 3 e, K*R| N OSF (i 

in 2 i©»«8i± N ^-r*^ id-r*{±ni2 uffl^ *>u=i>#«§ii*©jft 

^S^5l±^©|^©^^^V/Gi:©||^fc:ov>T^-rSo 12 2 l©$t$fifci 
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A&MMr 22.112004 



isVZ2>m&m*<D&mm& (atoms/cm 3 ) TffctK IKMtt (V/G) OT-M^fb 

bfc^ttV/Gtfe^o ££T" (V/G) obu jK*«i»Spest:*w-av/G© 
j IrI02 l£.mT£5l£i'V^>&l&&*<Dfom&&&3x 1 0 15 atoms/cm 3 

! i 

^bt^-r^c^^pjti^^^ofeii^isi c^cfct^L s i (D&mt b-c»ifc 
. . %tz*m&Mmiz&ti&, #«sagi±tf«« 1 o 1 t^#cD«^ ios^j 

| I ii fflU *©#1!&to&fT'3;EW--Cx CO^l 1 2^»ttl 0 5fclfc!>&i;;il&^ 

a*©isyR»s*^ b-r ® < -T a c t #-c § s <,■ 
±*&bfcTOrms^«®tfM o 8*czjpi o 2©rtst:gatt-rsffi:feA*t? 

±#£-£T^£#x &rbfc^fc^<^£&Sfci:*:<x IH2 8 fclW&tf*© 
^ASH^Tt^CTfen^^ji^l 0 8O±^J:CZ^l 0 2<D|*)ii£(Di2e 
$i# 0 - 3 0 mmgftfcffijgbfcigfcfc&oT^fc bT& «fc^o 

Sfe±MbfciiHj-e(±x 5osttc/p*5it (tfcfc) ®^x^i:i^b^g 

(0 2 9 i^lMftS) XfcS&©£;bTH&HJ3bfc#x Iflltettl 10£TI&$£-£Tx 

s jj ^U3>#«ifa+©jK*«e*fiT*'&'tt»«fc^o 

• : ij 

i 

1 i 
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fttft? 22.11.2004' 

(mm) , 7;^>^10 7(D^i (L/min) *&fb$-&fc £ U =! > 
^1*0^1$ (atoms/cm 3 ) &^Lfc^T&3 0 IMHi 3 7 fc^fJ: 5 fco 

; ©ffi»*«iae>tt«Ck3WWR*nfc 0 3oi£ftgC/P£-7 0 (mm) STTff, 
W>^7©il*12 0 (L/min)S»^tfehltMWO. 

H*fcovvcR|3 0-03 5 *#MbT«re«. H3 6ttBI3 0-03 5©# 7 Jc 

*«fc ( (1) ~ (6) ) tl^UMS, H3 6fc:^t«ta^ EI3 3CD7jcip@ 
^ 30 3 5 ©2k*p<D^ 3 2 ©7jcm®-^p 3 4 <Z)**p<g>-Ha 3 1 

o (mm) i^m^^ntz7m®(D^x(Dm,ti^Lx^ 0 mss^t^ 

! w^iiiftiosoi^ rt«*^bTirt»io5fciftifr3a»u osdi* 
rati o 8©eie)*±T*rttiBi«««iitt^*ttTv%^. •*-&*>*■> tti, 

«En*«ji«E^bu*r*Dx o 3 a.ftxftwizm%&ttm%Mi&£tix^ 

mmuL ( 1 ) ) o 

H3 Ofct, ftUtflt'l 0 8 3W«AfcfflKft»*tu *^Ktt«C/P#2 3 (m 
m) ^g^»^tife7fc^(D©^©^tiS^bTV>So ITO3 0fci5Vr«fc: % 

*TOTftts ™=f >xx i q 7 * c o#x 1 1 2 h n mmmte ios®^ 



♦ 



•k@#ffi? 22.11.2004 



>iiX 1 0 7l±Mmfc£tiT^%>o bfrL03 0 ©tMPCD&EI 3 3(D7&m®hitm. 
UtS^SoS 1 0 3 a^*l■^p f 3^iIfc#^tfWffM^nTV^§o £<Dfc#>l23 3 

<D*m&&*)bmmmm(Dm&<D®mifi&<tii^T^z> mmmmm®. (2) ) 0 

E13 5fci\ £M&ffcl 0 8«Ci:fiW$^ 3oi£f£gC/P#- 1 0 
0 (mm) te&m&®£ntc7km©(DJ3X<Dmtl*iFVX^2>o IsJttlJciEl 3 2 fc*. 
Mjftttc^l 0 8 #&gC *K 3o{i:&®C/P#2 3 (mm) tffig 

£*i£>EI3 5, EI3 2fc:^1-J:a^ Tkip®, Tfrzi^iix 1 0 7#C 

ftLTmmi o 5izmfromti, -otivmmmi&i o 8cc>m*)&±T%ftuz®%iT 
%%itimm$ftT\<^^o Ttzt>%T)\s3yi3x i o lummh^tix^Zo # 
x®mnbhxi±mm&)-e&z>hu?Lz>i$, mwli o 5(D±j5fr<o3Jx&m^±& 

mma ftx^ztcisb, 7km<£k ® <t t> * ^iit®^^^ < & o t v ^ § (* 

^©tt^^JftJlitt ( 3 K 7jc2p®^S^ilIte ( 4 ) ) o 1 0 

8&c&mfctiLW&®ztiz>£mmmfai 0 8o±^uum 1 3hnpgp^ 

C 1 0 8£C&gS;ztee&&r3©fcfc§ii;b<&^o 

i3 3 mmmfoi o 8*M£eBfc#:g&#>£*u 3oi£{£sc/p#- 1 o 

0 (mm) ^>fig^i^)^^^fe7Jc^P(DcD^^D^tl^LTv^^o ieitat£g|3 lii, 
^igtffcl 0 8#&gBJc{£S&tf>i*;h,> 3oti:ftigC/P#2 3 (mm) Iz&W 

£ft£EI34. EI3 lt;:^-rj:5t^ TjcsEp®, T;i/rf>^7*5co^ 
X 1 1 2 ££fc£ s ft&jBcftl 0 8<DKiMfrt>f&mmfal 0 8CD±^, l*Ki!l£7>L 
Tifer^l 0 5»9^ 0 8©m££±T?a|pjfcH^-r£^ 

(7kip(Dii^ajglife ( 5 ) N 7Kip(D«^^iJKJiite (6) ) o 
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# #*»sW 22.11.2004 

^ilB^K^-'CD^n-etLfclov^-r^^v^ 7 8 0 (L/mi 

n) i»^100 (L/min) fc:Ji;&n£-tffc££;$K ^»£^lQ£^fc^-S-©;fr# 

Sft&ffift 1 0 8 (DtiLW, SolStfC/P, T;i/rf>^ 1 0 7cD^*#&tK EI 
3 3 (tMP®) £^Vr<fc-5fc:> Sttftftcftl 0 8©>f£g£CZ!lFl 0 2<DftmizmM 
TZtiLWiAfrCZfpl 0 2©ftSfc^£^fc&gfc$ig£-y\ frosoSffilC 
/P&^-f ^*©&*oi;!3M«&aol£l 0 3b®±Wt-^ 1 0 9©±ffl&J; t) 
fcT^tfe^tegiofftg;*^ It7Jl/n">^ 1 0 7©sft«£ii;!}n£-£3££Tv 
}%Mmm.*m&i&T$ : &%Zh&X^2>Zt fro fatdLmmtt^z? 
It, mmfol 0 80tlT?fet), EI 3 3 (**P<D) > EI 3 0 (zMP®) fc^fJ; 
at, *-3«teBC/Pfc:H«fc< % tofcjfcfM 0 8©<M&CZ^1 0 2©rtS 
fc»tttSffifiA*CZjpl 0 2 ©rtSfc^^-erfc-fitaCffiiB^Wac: jK 

££tc\ E2 8&^bfcfcEI3 3 (7km®) &^bfc*EI3 0 Ode*©) 

gt> mm<*i o 8. sosi o 3 a, 103 b3Wftw*«>*ti*»^ft»6b 

«iiS05"&y-h;Wi 1 l#»fc&*iT^&l>tfEte©i:£fc: N 1212 
8&^b&H!3 3 (7kip@) ^l>bii^3 0 (tK^(D) T^^tl^teg^, l^ji^ 
#1 0 8 N SolSl 0 3 a, 10 3bSTOii)bt<fej;^ o ^fcilxg^ 

1 2£#fflbTfc e fcl^ fc£;tfc£M#&&oi£l 0 3 b. b — * 1 0 9 X fttiftKftl 
0 8^if©^fcHS^n^^gP#^SiCT^abT. CO^'l 1 2®MI 

o cpg 2 1 2 4 *m^T U n >JMtS4>a>l»R«ft fcJfcBBfcf* V/O i: 
©^fco^T#i|-r&o 

02 2^ ^SoSl 0 3a©it^2 2 >T >^-©#«gS§|±l^il 1 0 1% 
/B^T. 2 0 0 mmt^W 3 x 1 0 15 atoms/cm 3 ©i/'j3> 

48 
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%Mmmfr 22711.2004 



| «SS*#fco 023fc*. j|$ffl^£02 2£^&6xlO 14 atoms/cm 3 iiH^ffi 

-So. 

132 2, 02 3 0|ftttttjftjHBAV (mm/mi n) T&D, JKttttftao+ib 
^^©EBU (^^fl^g) (mm) -efcSo 
3W"Cttlia©«tt«fc*fcJ-*^P)SB©^%; ^mWffiMia^© 
M^ZlU— ^3>^(D X«Rh#^77tt % Secco V > 
fc«fctK IWLfco 02 2©S/'J=2>#jjesHj©^jftSE (3xl0 15 ato 

ms/cm 3 ) fcfc> JP£2mm©-tf->:r;i/£ffi^T. FT IRSfci!)i^tfc 0 £ 
£02 3<D*/t)=i>}£$£m*<Dmmmm (6x1 0 14 atoms/cm 3 ) fck SfcW<fb# 

0 2 2, 0 2 3C^t«fcx ^fft^S. «tttt«fc^**T#^RS«i>sBSn 

- o s f o s f »; > rmm?& t> , m®.? ?>x* &mn%>m@:? 

0 2 2 £0 2 3 ftifcttf * m 2 2 J: D % ^iift*s® < ififtKiK ( 6 x 
1 0 14 atoms/cm 3 ) £&oTl^02 3©##. I^lffira£ttj&r&j£58ft 

14 atoms/cm 3 ^ „ 1 X 1 0 15 atoms/cm 3 N 3 X 1 0 1 5 atoms/c m 3 , 6x1 
0 16 atoms/cm 3 OS<U3>f^i§t^U 02 2. i2 3t^t^i:^lf 
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0 u*mmj? 22IC2004 

^fNffi^ffofco dC-eSfUOR^Bte X 1 0 16 atoms/cm 3 ©>>'j3>f^ B (t 
JKftftttftfc l*-:Tr*CfcT?**bfc*©T*»K {£^MjK6 X 1 0 14 atoms/ 
cm 3 , lx 1 0 ls atoms/cm 3 <D*> U b B 2 5 C$tm«t 

fl5r*«Wfc*tt* (V/G) / (V/G) 0*fc**bT^*o 02 4T*ii, 

mvmoosFM&a, -3--b^ji&m/3, im**x*a£Mmr<D (v/g) 

/(V/G) 0tt**sbT^* o C C-CfifiH«iftV«©0 S F«|jla kttO S F 'J > 
fete * 7 * * $g£ig#st r ttM^RHHItt ^ ^ ^ ^ ^ <W» i: ©«|Si<D ci 4: * 

-?) o 

(V/G) / (V/G) Ott N ^bfci^fcV/Gb^^frftlUfcfifcfi^V/G 

02 l» x H2 4fc«fcbTw**t*lttWtJ|l*, mmmm (atoms/cm 3 ) , 
««MbbfcfifcS^ (V/G) / (V/G) 0fc:*fj5S$-&T^Pig8CD^#fcbT*bfc 
*©T** 0 M&Vtz£o^>V^>mifei&*<DMmmm&3 x l 0 15 atoms/cm 

&*bT^£©#;bfr3o 

fc:fc±^bfc^Bi|T*fcfcj02 5fc^-r§l±(f^gl 0 l^^MCCO^ 
1 1 2§^mrsC:^K: < tt)^m«JS^3x 1 0 15 atoms/cm 3 fiTFfciSTS 




50 



m 



%&mmf? 22.1L2004 



%<&wt. m&comm 1 o mm® */ u ^ > t? = —^(Dummm* 

^Vu>Wfimm£<Dr£M<D¥*v7>1fi^ 2 Omm-1 0 Ommtt^titl^ 

'Jnv^i-Ailfc^s^ K*RB8fft#5 x 1 OVcm 3 WTtot, 
t 

is U =i 1st? y\ 0 

W«jg#5 x 1 0 6 /cm 3 OTTfebTs K^Plg 
•y-^r X# 1 O O nmJMTt'fe § d i: 

1 9. (MEgO ^©^ijg^lxl 0 ls atoms/cm 3 *?§£U £fcK^#V/ 
OSF *5«kT«^^^^ (^^'Jn>M^ 

2 o . vmm mm<Dm&& ixio is atoms/cm 3 &m<Dmmx\ imm* 

V/G (V:j&gJ&k G : ^©^i^^ag^iB) £Hi§ir3;r ££J;oT> ^ 
3H£;h,-C&£K alW h*^p& OSF (^M^SMfl) ^ct^fe^^^^^ m 

54 



40 PATENT COOPERATION TREAT^ 

PCT 

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter n of the Patent Cooperation Treaty) 

(PCT Article 36 and Rule 70) 



PCT/JP2003/0 14509 


in 


i 


i 


inn 





Applicant's or agent's file reference 
KEM-1 19PCT 


FOR FURTHER ACTION See Form PCT/TPEA/416 ' 


International application No. 

PCT/JP2003/014509 


International filing date (day/month/year) 
14 November 2003 (14.11.2003) 


Priority date (day/month/year) 
14 November 2002 (14.11.2002) 


international Patent Classification (IPC) or national classification and IPC 
C30B 29/06, 15/00 




Applicant ~ " _ 

KOMATSU DENSHI KINZOKU KABUSrUKI KAISHA 

L This report is the intemationaTn^^T?^ — . , . . 



a j a , — . «""«—^ vAouuiiouuii report, estaonsnea Dy this It 

Authority under Article 35 and transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



3. This report is also accompanied by ANNEXES, comprising: 

(sent to the applicant and to the International Bureau) a total of 51 sheets, as follows: 

£Si2S? deS< ^ )t i on ' clai ™ s a ? d/or drawin S s w Wch have been amended and are the basis of this report 

jSSSXSSt^ authorized * ^ Authority (see Ru,e 7016 md Section 607 of ^ 

btSd W m?5iX^n^ r f he ^' bU , tHiS Auth ° rity COnSiders contain amendment that goes 

_ S^plemcntal IS international application as filed, as indicated in item 4 of Box No. I and the 

b. □ (sent to the International Bureau only) a total of (indicate type and number of electronic carriers)) 
readable form ™iv i n A\„~ t a ■ «. o C0 " tfunm S a sequence listing and/or tables related thereto, in computer 
T^SZ&SSS^ "» Sup P lemental Box Relatin S to Sequence Listing (see Section 802 of the 



□ 



4. This report contains indications relating to the following items: 

Basis o_f the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Sn!l S ? tem f nt Artteto - 35(2) With regard t0 nove1 ^ inventive step or industrial applicability- 
citations and explanations supporting such statement wuwuwiiy. 

Certain documents cited 
_ Certain defects in the international application 

CU Box No. Vni Certain observations on the international application 



I2SI 


Box No. I 


□ 


Box No. n 


□ 


Box No. Ill 




Box No. IV 


El 


Box No. V 


□ 


Box No. VI 


□ 


Box No. VII 


□ 


Box No. Vni 



Date of submission of the demand 

14 June 2004 (14.06.2004) 



Name and mailing address of the IPEA/JP 



Facsimile No. 

Form PCT/IPEA/409 (cover sheet) (January 2004) 



Date of completion of this report 

10 December 2004 (10.12.2004) 



Authorized officer 



Telephone No. 



INTERNATIONAL PRELIMINARY REPORTON PATENTABILITY 



Box No. I Basis of the report 



Intermmbnal application No. 

PCT/JP2003/014509 
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Box No. IV Lack of unity of invention 



fees the applicant has: 



In response to the invitation to restrict or pay additional 
I I restricted the claims. 
I I paid additional fees. 
I I paid additional fees under protest. 
I I neither restricted nor paid additional fees. 

2. £<] ™ s /.^° ri * f0 ™^ 1 

not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 
complied with. 



not complied with for the following reasons: 

The "special technical feature" of the inventions described in claims 1 - 1 8 is controlling the size 
and density of void defects with good precision so they are under predetermineds level without 
impairing productivity. In contrast to this, the "special technical feature" of the invention described in 
claims 19-21 is improving the yield of defect-free crystals by making the carbon concentration in 
silicon monocrystals 3x10 atoms/cm 3 or less, and the technical feature of the invention described in 
|claims 1-18 is not described at all. 

I Therefore the inventions described in claims 1-21 include two inventions and are not found to 
Iform a single general inventive concept. 



. Consequently, this report has been established in respect of the following parts of the international application: 
t^l all parts. 

the parts relating to claims Nos. 
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Box No, V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims g o, YES 

claims 1-7, 10-21 NO 

Inventive step (IS) Claims YES 

Claims 1-21 NO 

Industrial applicability (IA) Claims j_2i YES 

Claims NO 



2. Citations and explanations (Rule 70.7) 

Document 1: JP, 2001-278692, A (SHIN-ETSU HANDOTAI CO., LTD.), 10 October 2001 
Document 2: JP, 61-193456, A (TOSHIBA CORPORATION, ET AL.), 27 August 1986 
Document 3: JP, 2001-102385, A (MITSUBISHI MATERIALS SILICON CORPORATION), 
13 April 2001 

Document 4: JP, 03-279290, A (OSAKA TITANIUM CO., LTD.), 10 December 1991 
Claims 1-5 

The subject matter of claims 1-5 is not novel on account of document 1 cited in the ISR. 
Document 1 describes a silicon wafer manxafacturing method that provides a large temperature 
gradient in which G = 3.66K/mm and pulling up monocrystals near the critical value for F/G. A high- 
quality wafer is produced, so it can be inferred that the solid-liquid interface is controlled to a convex 
shape with respect to the melt. 
Claims 6, 7 

The subject matter of claims 6 and 7 is not novel on account of document 1 cited in the ISR. 
Document 1 describes manufacturing a silicon wafer with no observation of OSF. 
Claims 8, 9 

The subject matter of claims 8 and 9 does not involve an inventive step on account of documents 
1 and 2 cited in the ISR. 

The inventions of documents 1 and 2 have the same technical point about obtaining a high- 
quality silicon wafer. Employing means for heat treating a wafer described in document 2 in the 
silicon wafer manufactured with F/G control described in document 1 in order to resolve the shared 
technical issue could easily be conceived by a person skilled in the art. 
Claims 10-16 

The subject matter of claims 10-16 is not novel on account of document 1 cited in the ISR. 
Document 1 describes a silicon wafer manufacturing method that provides a cooling tube. The 
cooling tube is equivalent to the "cooler" in the present invention. 
Claims 17, 18 

The subject matter of claims 17 and 18 is not novel on account of document 1 cited in the ISR. 
Document 1 describes a low-defect silicon wafer. This wafer satisfies the requirements of 
claims 17 and 18. 
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Supplemental Box 



In case the space in any of the preceding boxes is not sufficient. 
Continuation of Box V: 

Claims 19, 20 

The subject matter of claims 19 and 20 is not novel on account of document 3 cited in the ISR. 
Document 3 describes a defect-free silicon wafer and manufacturing method therefor in which 
the carbon concentration is 1 x 10 15 /cm 3 . 
Claim 21 

The subject matter of claims 19 and 20 is not novel on account of document 4 cited in the ISR. 
Document 4 describes a lifting device equipped with a radiating screen that can be set at a 
desired position. The device of claim 21 and the device described in document 4 are the same 
invention. 
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